Differential protein adduction by seven organophosphorus pesticides in both brain and thymus.
There is a need for mechanistic understanding of the lasting ill health reported in several studies of workers exposed to organophosphorus (OP) pesticide. Although the acute toxicity is largely explicable by acetylcholinesterase inhibition and the lasting effects of frank poisoning by direct excitotoxicity or indirect consequences of the cholinergic syndrome, effects at lower levels of exposure would not be predicted from these mechanisms. Similarly, reversible interactions with nicotinic and muscarinic receptors in adults would not predict continuing ill health. Many OP pesticides produce protein adduction, and the lasting nature of this makes it a candidate mechanism for the production of continuing ill health. We found significant adduction of partially characterized protein targets in both rat brain and thymus by azamethiphos, chlorfenvinphos, chlorpyrifos-oxon, diazinon-oxon, dichlorvos and malaoxon, in vitro and pirimiphos-methyl in vivo. The diversity in the adduction pattern seen across these agents at low dose levels means that any longer term effects of adduction would be specific to specific organophosphates, rather than generic. This presents a challenge to epidemiology, as most exposures are to different agents over time. However, some adducted proteins are also expressed in blood, notably albumin, and so may provide exposure measures to increase the power of future epidemiological studies.